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Abstract: Marine litter pollution has become a global environmental issue. As a critical interface between the land
and sea, beaches serve both as input sources and deposition sinks for marine litter. This study focuses on Qizi Bay in
Changjiang, Hainan, a typical open erosion-type reflective beach. Based on high-density field survey data collected
in autumn 2024, the influences of tidal-wave scouring, wind-wave-current dynamic coupling, and human activities

on beach litter abundance were systematically quantified. By employing the entropy weight method and a relative pol-
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lution probability index for beach litter, the spatial distribution characteristics and driving mechanisms of beach litter

were comprehensively assessed. Results indicate that the average litter abundance at Qizi Bay beach was 0.60 items/m?

in autumn, primarily plastic litter (71.9%) . The main litter sources were human coastal activities (56%) and shipping

and fishing (39%) . Furthermore, the beach litter exhibited spatial heterogeneity: in the cross-shore direction, litter

abundance increased from sea toward land, with large litter concentrated in the dune and backshore zones, while the

foreshore was mainly covered by fragmented litter. Meanwhile, in the alongshore direction, a considerably uneven

distribution was observed, influenced by longshore currents, wind stress, and human activity hotspots such as

beach entrances. This study’s impact factor quantification method effectively reflects the spatial distribution character-

istics of beach litter under natural forcing, providing a scientific basis for precisely managing open erosion-type

beaches.

Keywords: beached marine litter; erosion-type beach; spatial distribution; influencing factor
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Fig.9 Synchronously observed rose diagrams of wind , waves, and currents during the sampling period
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